With the Cultural Theory as a framework, we show that individual, hierarchical and egalitarian 9 perspectives can lead to CFs that vary up to six orders of magnitude. For persistent substances, the 10 choice in time horizon explains the differences among perspectives, while for non-persistent 11 substances, the choice in age weighting and discount rate of DALY, and the type of effects or 12 exposure routes, accounts for differences in CFs. The calculated global impact varies by two orders 13 of magnitude, depending on the perspective selected and derives mainly from particulate matter 14 formation and water scarcity for the individualist perspective, and from climate change for the 15 egalitarian perspective.
with environmentalists (Tukker et al., 2002) . Therefore, the Cultural theory is recognized in (partly) 7 contributing to a better understanding of different environmental perceptions. 8 Most impact assessment methodologies embed value choices without giving practitioners or 9 decision makers the opportunity to assess the difference in result when applying a distinct world but in a limited and not always consistent way (e.g., Goedkoop et al., 2008) . Therefore, we argue 13 for broader implementation of the Cultural Theory in an impact assessment methodology that 14 combines several impact categories. In this case, each scenario basically reflect the choices made in 15 the modeling using one specific line of reasoning throughout the analysis. 16 The goal of this paper is to address uncertainties related to assumptions and value choices in life 17 cycle impact assessment. Three sets of characterization factors (CFs) for human health damage 18 (expressed as disability-adjusted life years or DALYs) are developed, by implementing specific 19 value choices for the individualist, hierarchist and egalitarian perspectives in existing impact 20 assessment models. For each perspective, we defined value choices for seven human health impact 21 categories: water scarcity, tropospheric ozone formation, particulate matter formation, human 22 toxicity, ionizing radiation, stratospheric ozone depletion, and climate change. These categories 23 address both local and global effects as well as short-and long-term effects, and are the most widely 24 used environmental impact categories in life cycle assessment of human health (Hauschild et al., by weak group cohesions (relationships) and regulations for social relations, and considers nature to 12 be stable and able to recover from any disturbance. This coincides with the view that humans have a 13 high adaptive capacity through technological and economic development. Known damages are 14 considered as the most reliable basis for decisions and present effects are emphasized over future 15 gains or losses. The hierarchist perspective is characterized by strong group cohesion with binding 16 regulations for social relations and considers nature to be in equilibrium. This perspective coincides 17 with the view that impacts can be avoided with proper management and the search for a balance 18 between manageability and the precautionary principle. The egalitarian perspective has strong group 19 cohesion coupled with few regulations and considers nature to be fragile and unstable. This vision 20 gives high priority to the precautionary principle and equal importance to present and future effects. The following choices regarding different preferences were considered:
9
• The temporal vision of life and society is perspective-dependent (Jager et al., 1997). Time
10
perspective can be applied by considering effects within a certain time horizon or by 11 discounting future effects. Different time horizons were applied within the calculation from 12 emission to effect, while discounting was applied to calculate the damage, namely World Health Organization (Murray and Lopez, 1996) . The egalitarian perspective gives 21 importance to long-term effects as current and future effects are considered equal. This coincides with an infinite time horizon and 0% discount rate (Jager et al., 1997, Janssen and 23 Rotmans, 1995).
• Assigning value to a year of life at different ages (defined as age weighting) depends on 1 personal preference (Murray and Lopez, 1996) . The individualist perspective gives a higher 2 value to more economically relevant subpopulations. The strong group cohesion of the 3 hierarchist and egalitarian perspectives results in equality and thus no differentiation between 4 individuals of different ages (Hofstetter, 1998).
5
• Including or excluding positive effects can be considered as a preference value choice (Jager 
11
Contextual values relate to our idea of how the world works. They reflect the influence of personal 12 and social judgment when choosing one scientific assumption over its alternative, such as familiarity 
21
• Improved health care can reduce the DALYs attributable to a certain impact (Lorenzoni et al., 
5
• Future projections on demographic developments, population displacements, changes in 6 gross domestic product, years of schooling and technology changes will alter the sensitivity, perspectives. Depending on the perspective, the damage is driven mainly by three impact water consumption are responsible for more than 95% of the total damage (see table 3 ).
7
Substance contributions per impact category can be found in the appendix 1 (table 4). to assess impacts from other damage categories such as, ecosystem quality and resource 10 depletion.
11
The calculations show that scenario-specific differences in CFs depend on the persistence of future scenarios for all impact categories is therefore needed.
13
For ionizing radiation, limited data sources constrained the available exposure factors at the instead of a constant discount rate a non-linear discount rate could be applied, as suggested by Harvey (1994).
9
• In this paper only the effects of equal weights and unequal weights as provided by the All other impact categories contribute less than 2% to the total global damage.
4
The results of this study clearly indicate that value choices within impact assessment 5 modeling influence the absolute values of CFs and the overall damage calculation. Further 6 research is required to evaluate whether cultural perspectives can also change the ranking 7 among products and services, and conclusions of life cycle assessment studies. Should Current Impacts be weighted Differently than Impacts Harming Future
